Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Pubiication number : 63-143905 
(43)Date of publication of application : 16.06.1988 



(51)lnt.CI. 




BdlD 13/01 


(21)Application number 


61-292045 


(71)Appllcant : TOSHIBA CORP 


(22)Date of filing: 


08.12.1986 


(72)inventor : TAMURAKUNIO 



(54) HOLLOW YARN MEMBRANE FILTER 

(57)Abstract: 

PURPOSE: To prevent the damage of a hollow yarn and 
to perform effective backwashing, by a method wherein 
hollow yams are arranged so that the length of each of 
the hollow yams between both adhesive filling parts is so 
excessive as to satisfy a specific condition with respect 
to the Interval between both adhesive filling parts. 
CONSTITUTION: In a hollow yam membrane filter 2. the 
length L1 of each of the hollow yarns 2a arranged in a 
slightly loosened state between upper and lower end 
adhesive filling parts 6 is set so that an excessive length 
AL satisfies the relation 0.01 ^AL/L1 ^0,04 (wherein A 
L=L1-L2) with respect to the distance L2 between both 
adhesive filling parts 6. By this method, the whirling-up of 
the hollow yarns 2a at the time of backwashing and the 
accompanying entanglement, bending or breakage can be prevented and, since the hollow 
yarns 2a are shaken properly, effective backwashing can be performed. Further, a solid 
component released at the time of backwashing is not accumulated in the hollow yarn 
membrane filter 2. Furthermore, a liquid effectively flows around the hollow yarns 2a 
positioned at a central part at the time of filtering. 
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>wy Ibit bcHh UmdW eiKbope^ 

the outer ciicomfqcacc of ifact^ 

boodios agent, and the tlbfcsakl 

mass A specified tengih: a boOow yim omAim 

at) of the hoIlowTm bctwcoi tlie albtcsBid ft^ 

thM ihm b a spcxUied cams IcQgih (^) wi^ 

aforesaid IM boafing fltnl filfos scclioi^ 

fUSowmgcooditiofiK 

OU>l^(ALa.l}:£aO« 

where; 

Lt : Ibe leosih of the holknv yara anufied faetwcea ibe hwo b^^ 
L2: The between the two bofMfing ageot filling jcciiona 

3. OetaSed Ei^laoadoa «tf the iDVcalioii 

Objectiveof eie Ittvcndoii 

bxhtttiialFiehi of Usage 

The pncseaC mvoiliea relates 10 ahoOcw )m 
iieeincai appinium n vadooa 9pes of ]4aa«s with the 
climuutfuig «M pedkma ia tfie livM le be ttcaied^ 

CooveatttadArt 

la gamt» the hollow yam b a oonbfaM of holW cy llndri^ 
UttMB hoia on Hi JnAc^ mad whitae outer dtmetrr t« «ppT^>?^w>tety 0>»3 mm. 
TheiefiMei, it his beaefib bdttt the Ghndooaxta ^ 
te^stanco u goo4. A fiber b finiMd b/ bendliiig maiq^ 
haideaiBg both aida iviOireim. which b a boodiag agci4. Thb 
filler b uwd as 4 fikmtm devbe Ibr %viter treatawm WMittm 

Tlie semciiTO of tfab type of hollow yn laembaiie litei^ 
ex|ibbed below whik ic&ntDs to RgumS, 
hollow yam OKiabiaae fBtiiiioo device; where caOoot t ia th^ 
noain utut The latcrkkr of thb comwacr mato ^ 

dbftagma.wbcreihelowcr^acobafiltraHoaebamber la^aadtheupper^Mceba 
inocctsuv fhnd ehana>er IK Ibe hollow yem mcttbc^ 
tfacaforeaaid<gaphmgm3wittfotfaeafafattdfl^^ 

USF 093061 

2 



jFlt£ H». 1G9 00/90 *96 02:49 IDtmiCOl 41$2240et3 PU£ 5 



liolkm yan mcmbn&c filter 2 )m3 ft siiuctiife wti^^ 
lie bimdkd At dko outer droimfeTaice 

ctids wo soeiiitd by bonding Bsa^fiinas sections * 

membaa 7 are tnstftlled «o(l jccuiod (hm ifae outer ct^^ 

apptnttts shown iaFigore I, ibe hollow yiraiiiembrBnefUtefl with the afbmftui 

ccmfigDiatiott U Goimcted b two stages io a pctpen 

die diagiim b tbe oonoecling tube ^wfakb ti used wbeo 

10 winch ^Mioecti with the filimioaciiBmba ta Is 001^ 

■foccs^ container mm out 1 while n pfocesMig fluid.dischBrgo |^ II w hich o o im octs 
with the pnccsslng fliad chamber lb b eonaected to the upper end. A 
peoMoned along the aJbrtaaid Omd supply pipe IQi and a coaccatnted fl^ 
p^ 13 b fainneh eonneclfid. A shut-off valve 14 b positioned along ifan c^ 
And &^ge yipe 1 X The fluid which has been sttppBed 10 ibe bktcrior of 
cliBinbcr la via die aforcaaid fhiid supply pipe 10 b fitleicd whc^ 
hollow yam ineBAnnn fiber 2» and it bdbduuged vb ttifl hollow aecUo^ 
icjpuid ve plccca of h^lofw yam 2n» 

bi the aforesaid configvatiol«.wfaeaihedifleraitblp 
hollow yam inembfane filter 2 tbea due to cyiialion and icachea a apect^ 
boclcwaah opoutioo b executed to pcrfonn as opeiatjoo to wash off the poitioa 
wfdch has adheted to the sur&ces of the lespocth^ pieces of holbwyam 2a. That 
pcessutbed gas for baekwaahing b supplied inside ih^ 
2a of the hollow yam membouie filter 2 vb the albceasid ptoeosstng Ih^ 
1 1. SimohMkeoQily, a bubbling opeiation b cxeciitcd fiom below t^ 
mernbrane fi WZ. That is, a bobblbg pipe 15 b ananged below tho hotlow yam 
i«wm l *f B rMr fihcT2 wfiMn ttm tf<^T^Vt CT Pf^ uMT p**^** i , »^ ttiAhb hfllm \6 m 
fbcniad in the kmwr aurfiKK of Oib bttbblbg pipe 15. Tho a&^^ 
connected to an w supply jnpe 17 which has a shm^ffvahe 18. By si9pl^ 
aforesaid bnbMing pipe 13 1M the afiMesttd ^ supply pi^ 
finmiheafiMcandbiMbbnlea l&lbnhnlbwyamn^^ 
bibbGng fay the afocoBid bMks to inipnm die w 
cttuKcledtolhecoiiiafaKrniaiaQi^t I sothilitbpoi^ 

di^jhngm 3. and a shin-off valve 20 bpotttiooedaloii^attd overflew . 
31 iod»dbgiambapioteetinglube»andthisptolBetingtube21 whbhalb^ 
bubbles fhm the aforesaid bubUmg to be effecdvetriotiod^ 

menfarane filter 

lliectiifcat sitiaaioa b such that, when baekwashug b pe^^ 
yaainmbrtte Bto2 ^ ^ afbresard cnnfignfation. the lyiestion of what degree of 
fitfm ^ffh >N^«M fiir faigA(Ll;a irahie btfar dian L2.iincedicre haooe 
loooeaeas m die gap whidb b die afimiid U) of die hollow yam 2a ananged hel^^ 
die tiw ends wkh ic^pect to dw ifistancc (shown ly ealloat L2 in Rgu^ 
two endi; which was determined according to die bondbg agent filUng aec^ 
ends, in oidcx to cirecthrely perfbnn the afiMald bid>t^ 
hollow yam 2a haa ool been taitfii into accouaL'Coovcationaay. a haa been set ^ 
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tcngtb of appcoximiuax 5 pcfceitf. How^^ 
^cces of hollow yn 2a iKCMne twisted Uin bea^ 

of a polymem mtlCfH »tf Ht specific gjtanfi^ 
lhemtmcoftstitucitfofihc|»t>c««sc^ 

Md becomes dmagcd. AsamcmofaoNmg tbeae typoofp^^ 
wliich been fci to oppoumaldy 5 pciccnt 
eGminated. llom^«lbe follow^ 

i> Fiat, wbeo the tmnge of oactlhlion of ihc hollow yam 2a whm the M>Hfng 
is pcffbrnied 19 iC9tricted more than is neeesniiy^ it it 
babbling cOeet 

2) WhetttheboUow3rironanbi»iefiller2i>lwmlMbte eonditiofi 
mwfcjdimttWpte pieces ofbollow yam 2a ttcdaodyainoB^ 
dcocased^theefiectsaiesucbtbatthefhttdtobeproc^^ 

bctwm the it^pcctiw pieces of boUow ysm 2a, aod, iherefttev 
whidi a pontioQcd al die outer dnatmfercsKe of the holl^ 
provided iv fihntloa, 71m U also lauicsifable 1^ 
effioenqr* snditccsultsiQapheoorociionby wfaicbsoUdpoitiog|« 
bonow yam 2a positiooed at dio oilier dicamteoca 

3) Also. Vfbcn baclnradiing b executed, there 

has bom scpatated by said bsckwaahing senmwlwtet aroont d>c pieces of bottow yam 2a, 

wd temoval of the separated sotid poc^oa b aot perfenncd effectively. Tbb is because^ 

ultimately, the flow cfaaiactcrisiics amoog the picM 

the holloa yam 2a is densely anaaged in die same way ai the afbteiii^^ 

excess length is sfaoit. 

Problems To Be Solved By the Invciitioa 

^ lotfibway.mcoavcnliofialhollowyamiiiciid^ 
solScieiit study widt respect to how to deleiinine the excess ten^ 
problems. Tl»pre3crtinvc«ioo was designed Ijd^ 
objective b to piovidt a hollow yam ncmbiaM iiUcr opi^ 
laioch fiialcca ft possi^k to perf!om 
die hollow jracn. 

OoAfigiintio& cxf die f nvcntioii 

Means To Stohro Problems 

III dw cMleia of a hoUow yaip memboDe filter in which reuldple ptee^ 
haQow yam em buiKiled, Clfiag and lecimi^ withhold 
way dnl both b«udM cods opo^ a bimdb seenmv HKmbcr b ioMalled and secitf^ 
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tiie outer dfcimifctcaoe of Ifae bcHvHng flgcQl 

bofidii^ agotfr ttvi Ae ftfem«id bonding fts/eitf fi^^ 

actosf a ^Koficd kngtlg ihe l»lIow y tm monb^ 

diwBctcriaedinihat tteiasih<Ll)ortbefaoQowym between the 

bocMfing agcm filling sfDctiona b set so that 1^ 

lespect to ilio g«p (U) betwBoi Iho nIbicMtd tiM 

CMeoss leoglb (AL) MtSsfies ihe followinf condkioaK 

0.01£(AL/LI)^a04 

LU The Icagtfi of the bollow jfsm jmng^ b 

t2: llw 8^ between Iho tvi^ boadiiig ngem fiOmg seelioM 

Action 

Setting the excess length of the boUowr Tim witfainthaaf^^ ■■ 
solves such problems -as the chop in the bsckwitliiag effect which oocnm doe to the 
cxoeta length being too sossllosUclnmnftes the bcnifing and diinagew^^ ' 
tfao twisting of tha hollow y«ra whkh oeoBS due to the excess ko^ 

EndxMliaieots 

Anfrobo dh nertefthepsesentmwnlknwgibeexphbcdwfa^ 
Pignciltbioii|»4.Tliea«aepoitieB»«ifaihoconvCTitto 
the same edtoiits. md cMmdoni of tiM poitlone baM bee^ 
cnm-aeclSonal dbgimof the eoniigiBationof 

the lecgtfi (Ll)of the hollow yam 2ft wnngod between the two boning egeid fi^^ 

seciioAa 6 ae tbo top Bi^ bottom ends » e oonditioo which b soncwhat 

excess kngth(AL) with io^>cct to the distance (U)betwm 

agent fil6ttg seelioos 6» and dib access Icngdi (AL) b set whhm the lb 

^(fiULiy^oM Jin 

wbera^ 

LI : Tte lengtli of die hollew yam ananged between Am two bondbg agent la 
I^lbe ia|> between die two bonding Agent fiUbg sections 
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ehtnlmie boih iho httm&l cflwU res^ 
belowwbtlefcfcmBglonguiet3aiid4. 

length CLl) of ihc lK>ll<iwjr«m2aimtholiori»Qta|iKb ud thormtnberofbait jectkms 
orihebolkiwym2a(anoi« IjOMfteesoTi^^ 
diiflW vrhAihe pcopiMticmor te «xcc» lo^ 

sectioflt lim oeaned is cxiicmdy 
b act to 4 or less, it b p(M9iI)te to cl&clMy efim^^ 
cmseMlengOi bc»gl«Bc.Tli6lmiittrKmkv^ 
Ftgiov 4. Figvm 4 shorn tlie pcop)^ 
lcngtfi^l)of tbehotlowytmlaoBllieboracmtd ASU 
(wild poitioa volttfiie 

the vodcal axk. As cto seo from Figun 4, 

(AL) with Kspect to the length (Ll)of tho hoUowysmZa b t fic Icm, i»cfcw»>h 

ofiRckaor ^ii^y dctoioistcsL Asshc^ 

the hollow ysm 2a Ift osdlbte to tcftsm extcfrt^^^ 

hscfcwsahbfr and die soKd poitlon gets thakeaoff by wM oacinstfoo. Moicom, tho 

foUcmifv has bcca ebicfved Bccttise im>^^ 

than b Dcccsaisy iNbcii the c»x» lci«th (id.) pc^^ 

fitavale docs aot (low ioihevicini^ 

holkmyamiMiniimelHier^gm^ 

hollow yam 2a beiog pmided fbr fitlntion. Ihb ^ 

solM poctifm only adhcm ID the hotlow ym 2a pot^^ 

hasdMbwacoDlimedibtf wfacnasollhif oflMlhta I btia^ 

tfab» the soHdpoitioawbidlbss been tqMmtaJduno^ 

hollQwym mcrnhim fihcr 2and csmiot be c&^v^ 

|xo|M>tk» of the cDooeis lo^lh (At) wh^ 

has been ^vca a lowtr Gmh vdiie of !• 

The above cmbocfiotBt b able to cxhibH the idUowwf boM^ 

1) Finl» Hu posalilo toeflhctivdy pcevemdie li^^ 
whbb tv duriiig badmadiias sad thcrcfom bc^^ 

2) Ab(^eficcth«bacfcwasfali«becma|x^^ 
aa appTOiviaiedegice Asiiig bacltwashmg. 

3>IasddHkiiH the joUd portioA sqiMteddiaiagbad^^ 
hollow yam mcmhmne filtarj. 



4) Also, fittnte OavM cfRckflOy even H«ad t!»lK4^ 
section of the bollow ym mcmbnae i^te 
prewmthesituttioa^MlictefaylUtn^ 
section ond to pmvidecireeti¥c fiiiniioiu 



Benefits of ttie Inveotiott 

As explained in det»l Above, thfough the hoHowr ym mcohraae fiher resulting 
fiom tbe pcescM invcntioQ, tfaete tie pe«t beoefits in Ibat k b 
stoetion ^wikcicijy the hoIlM jfem 
damaged axid to pvovkle cCEective backwsshuBft. 

4. Biief Baq^tntttionof tfie Pisures 

Fifosca I diiOQgh4iiedbpams%liUji»owaaembodbieotofte 
invaidoa, twIiao nciBO I b a liofliviewof al»!^ 

FigowS b a eharactcfbties dbgpn >Mitch slw^ 

bcm sectiott oecitr «to tfie c)wcto kofih c»f ilio holbw yam b 
badiaiaclnbticsdbgnm wbkhshowvcliaBfCsintiie 
excess lengih of tito iKiUowi^ b ebanged; and Hgiae S b ncmss-^^ 
a hoUow yam nestfinuie filtiatidn appaialtts. 

2 Hollow yam memiwaao filter 

2a HolUvwyBm 

4 S i i p poit p unib er 

6 BoiMSiigageasfiBtisaeetioQ 

7 Bmdb secttu^ nwmbef 



Fiffiml 

I. Air 

Fig|iio3 

I. 

Tbe aombtf c^piecas of hollow ym m wlucli scc^^ 
Itieces of boltow yam) (pieces) 
^ USF 093066 
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Tb0 |m>iK»tioo of excess length (A^^ 



FSgiirB4 
3. 



Bielcwnttlung effidenqr (aolM |KM^ 
solid poitioo volmne) (K) 

11m looiM'M of cMccss lei«ih (MO %iih 

yam • 

FIgifloS 



t 
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